Abstract. Plasma concentrations of atrial natriuretic peptide (ANP) were measured in 6 goats during pregnancy, lactation and a nonpregnant, nonlactating (= control) period before and during a rapid iv load of 0.9% NaCl. The volume of the load was 20% of blood volume.
similarly during pregnancy and control period, but slightly more during lactation. In 4 of the goats iv infusions of ANP (1 \g=m\g/min, 60 min) were given. The infusions caused natriuresis during the control period, but not during pregnancy and lactation, despite more than 10-fold increases of plasma ANP levels. In conclusion, our results indicate that although plasma ANP concentration rose to high levels during acute NaCl loading in pregnant goats, this effect was not important for the natriuresis. Instead, the natriuretic response to ANP appears attenuated during pregnancy, and also during lactation.
Atrial natriuretic peptide (ANP) is a recently dis¬ covered cardiac hormone which is intimately in¬ volved in blood pressure and body fluid homeostasis (de Bold et al. 1981 ; Cantin & Genest 1985; Needleman & Greenwald 1986 ). Volume expansion with saline results in significant natriuresis and diuresis mediated by multiple regulatory mechan¬ isms. There is good evidence that ANP plays a role in this response, although the casual relationship between atrial stretch, the release of ANP, and the natriuretic response has recently been questioned (see Goetz 1988 ).
Pregnancy is a state which involves adjustments of several homeostatic mechanisms. In goats, blood volume increases in parallel with the increasing body weight and the blood volume remains ex¬ panded during lactation (Hoversland et al. 1974; Olsson et al. 1987 ). This could be expected to stimu¬ late the release of ANP, but whether this is the case is a matter of controversy in women (Cusson et al. 1985; Otsuki et al. 1987; Rutherford et al. 1987 ), whereas no change has been reported in pregnant rats (Nadel et al. 1988) . Similarly, the effects of in¬ jected ANP in pregnant vs nonpregnant rats appear inconsistent (Corwin & Solomon 1985; Kristensen et al. 1986 ).
In order to further elucidate the physiological role of ANP in the regulation of fluid balance, we have studied the changes in plasma ANP and aldosterone concentration, and the natriuretic response to rapid intravenous infusions of isotonic saline in the same goats during their pregnancy, lactation and nonpregnant, nonlactating (= control) periods. The effects were compared with those obtained during intravenous infusions of ANP during the three periods.
Material and Methods
Six female goats were used. They all delivered one kid. The goats were fed hay and grain (with 3 gof NaCl added) twice daily at 07.30 and at 15.30 h. During lactation the animals were milked at feeding times. Their milk produc¬ tion at the time of the experiments was (1.3 ± 0.2 1/day.
The NaCl infusions were performed 20-36 days before parturition (pregnancy), 7 weeks after parturition (at peak lactation), and 3 months after the goats had been dried (control period). At the day of the NaCf experiment the body weight was 32 ± 1 (pregnancy), 29 ± 2 (lactation), and 30 ± 1 kg (control), respectively.
The figure of 5% per kg body weight was used to esti¬ mate the piasma vofume during pregnancy and the con¬ trol period, and that of 6% per kg body weight during lac¬ tation (Hoversland et al. 1974; Olsson et al. 1987) . The blood volume in each goat was caicufated by using its body weight on the experimental day and the hematocrit value obtained form the blood sample taken before the in¬ fusion of NaCl.
Before the NaCl infusions, the goats were provided with catheters inserted into the jugular veins; one was used for infusion and the other for blood sampling and for record¬ ing of the centrât venous pressure (CVP) Table I . Urine flow and renal excretion in response to an intravenous load of 0.9 a control period in 6 goats. 
Infusions of 0.9% NaCl
The calculated blood volumes were 2.1 ± 0.11 (con¬ trol period), 2.3 ± 0.1 1 (pregnancy), and 2.6 ± 0.1 1 (lactation). The animals were given 445 ± 16 ml isotonic NaCl during pregnancy, 498 + 7 ml during lactation and 430 + 6 ml during anestrus. These volumes were infused during 7 ± 1 min during pregnancy and 10 ± 1 min during lactation and the control period (P<0.01). The CVP increased by 7+1 mmHg during pregnancy and by 8 ± 1 mmHg during lactation. The basal plasma ANP concentration was al¬ most two times higher during pregnancy than dur-ing the control period. The iv saline load caused plasma ANP to increase significantly higher dur¬ ing pregnancy as compared with the control period and lactation (Fig. 1) (Fig. 2) The total plasma protein concentration was 64 ± 3 g/1 before, and 66 ± 1 g/1 (NS) after the ANP infusions during the control period, 58 ± 1 g/1 and 61 + 1 g/1 (NS), respectively, during lactation, and 52 ± 1 g/1 both before and at the end of the infu¬ sions during pregnancy.
Discussion
Pregnancy and lactation are conditions charac¬ terized by an expanded blood volume. It (Schwab et al. 1986; Khraibi et al. 1987; Hirth et al. 1987 ), but also that atrial stretch may increase the Na excretion independently of release of ANP (Goetz et al. 1986 (Olsson et al. 1982; Benlamlih et af. 1985) . In the present study the animals occassionally excreted a diluted urine regardless of whether an infusion was per¬ formed or not, and renal free water clearance turned positive also at the end of the infusions in one pregnant and two lactating goats. However, on the whole, the ANP infusion caused no significant changes in the renal free water clearance. This is in agreement with our previous findings for this dose of ANP (Olsson & Eriksson 1987 After the infusions of ANP, PAC increased slightly above control levels in all periods, a result which has been observed previously (Olsson & Eriksson 1987; Metzler et al. 1985) . This could be a reaction to the Na loss during ANP infusions, al¬ though hardly in the present study during preg¬ nancy and lactation. It seems more likely that the effect was due to withdrawai of a direct inhibition of the aldosterone release from the adrenal cortex (Goodfriend et al. 1984 ).
In conclusion, the results of this study show that the plasma ANP concentration is elevated during pregnancy, but not during lactation. The rise in en¬ dogenous ANP concentrations during a saline load appears not to be of importance for excretion of the load. Rather, the natriuretic response to ANP seems attenuated both during pregnancy and lac¬ tation.
